REMARKS/ARGUMENTS 



The rejections presented in the final Office Action dated June 8, 2006 (hereinafter 
Office Action) have been considered. Claims 1-19 and 30-36 remain pending in the 
application. No claims have been amended, added or canceled by way of the instant 
response. Reconsideration of the pending claims and allowance of the application in view 
of the present response is respectfully requested. 

Claims 1, 4, 7-11, 16-18, 30, 32-34 and 36 stand rejected under 35 U.S.C. § 103(a) 
as being unpatentable over U.S. Patent No. 5,704,365 to Albrecht et al (hereinafter 
"Albrecht ") in view of U.S. Patent No. 6,409,675 to Turcott (hereinafter "Turcott"). 
Claims 2, 3, 5, 6, 12, 13, 19, 31 and 35 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Albrecht in view of Turcott, as applied to claim 1, and further in view of 
U.S. Patent No. 6,792,308 to Corbucci (hereinafter "Corhucci"). Claims 14 and 15 stand 
rejected under 35 U.S.C. § 103(a) as being unpatentable over Albrecht in view of Turcott, as 
applied to claim 1, and further in view of U.S. Publication No. 2003/0032889 by Wells 
(hereinafter "Wells"). 

Applicant has carefully considered the Examiner's Response to Arguments 
presented on pages 6 and 7 of the Office Action. For the following reasons, Applicant 
respectfully submits that the bases for maintaining the rejection of the claims are in error, 
and that the finality of the instant Office Action should be withdrawn for further 
consideration or the claims be allowed. 

Among other features, Applicant's claims 1 and 30 recite, in varying form, 
separating a signal from a composite electrical signal and identifying the separated signal as 
a cardiac signal using the separated signal and non-electrophysiological cardiac source 
information. Respectfully, and contrary to the Examiner's contention, the combination of 
Albrecht and Turcott fails to teach or suggest both a separating process and an identifying 
process as is required in Applicant's claims 1 and 30. 
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Moreover, the asserted combination fails to teach or suggest the recited identifying 
process that uses both the separated signal and non-electrophysiological cardiac source 
information to identify the separated signal as a cardiac signal Because the asserted 
combination fails to teach or suggest all features of Applicant's claims 1 and 30, as is 
discussed in detail hereinbelow and in Applicant's prior response, these claims are 
patentable over the asserted combination. 

As was previously argued, Albrecht teaches that a processor reduces noise in the 
ECG waveform by combining one or more ECG signals (primary signals) and one or more 
noise signals (secondary signals) that provide information about the noise content of the 
primary signals. Albrecht teaches, at column 13, lines 58-64, that: 

To effectively detect alternans, processor 105 is configured to reduce 
the noise in the ECG waveform that it produces. Processor 105 achieves 
substantial reductions in the noise content of the beats of the ECG waveform 
by combining one or more ECG signals and one or more other signals in a 
way that causes the noise content of the signals to combine destructively while 
preserving the ECG content. 

Hence, Albrecht teaches that its primary and secondary signals are used in a filtering 
process to reduce noise in the ECG signals. Albrecht 's secondary signals are used only in 
this filtering process. Even assuming, arguendo, that Applicant's separating process recited 
in claims 1 and 30 is met by Albrecht 's filtering process that uses both primary and 
secondary signals, Albrecht wholly fails to disclose the additional process of identifying the 
separated signal as a cardiac signal. 

In the Office Action, the Examiner contends that Albrecht teaches Applicant's 
identifying process based on column 5, line 62 of Albrecht. Contrary to the Examiner's 
characterization presented in the Office Action, this portion of Albrecht merely states that 
the ECG signal is "the desired output signal." Albrecht, in the lines following line 62, 
makes clear that this signal includes undesirable baseline noise, and as such, must be 
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subject to further noise reduction. Respectfully, column 5, line 62 of Albrecht does not 
teach the identification of the separated signal as a cardiac signal, but only the desire (e.g., 
an expectation, not an identification or verification) that the output signal is an ECG signal. 

Moreover, Albrecht wholly fails to disclose identifying the separated signal as a 
cardiac signal using both the separated signal and non-electrophysiological cardiac source 
information. Assuming, arguendo, that Applicant's recitation of non-electrophysiological 
cardiac source information is met by Albrecht 's secondary signals, these secondary signals 
are only described as being used in a noise reduction or filtering process. Nowhere in 
Albrecht is there a teaching or suggestion that its secondary signals, in addition to being 
used in its filtering/noise reduction process, are used in an additional process that identifies 
its output signal as a cardiac signal. 

Albrecht is directed to the problem of reducing noise in ECG signals. Albrecht fails 
to recognize the problem addressed by Applicant's invention, and, therefore, fails to teach 
several features of Applicant's claims 1 and 30. Applicant's specification discloses that: 

Signal separation techniques provide for separation of many individual 
signals from composite signals. For example, a composite signal detected on 
or within a patient may contain several signal components produced from a 
variety of signal sources, such signal components including cardiac signals, 
skeletal muscle movement related signals, electromagnetic interference 
signals, and signals of unknown origin. Signal separation techniques separate 
the composite signal into individual signals, but do not necessarily indicate the 
source of such signals . Page 26, lines 8-14 (emphasis added). 

The cardiac signal may be identified among the few (e.g., two or three) 

largest separated signals, however examining the entirety of all candidate 

signals is computationally intensive. Information from a non- 

electrophysiologic sensor, such as those described earlier, may be used to 

8 

GUID.606PA 
Response to 06.08.2006 OA 



focus the search for the cardiac signal among the candidate signals. A signal 
independent of cardiac electrical activity, such as an acoustic signal of cardiac 
heart-sounds, an accelerometer, a blood sensor, or other non- 
electrophysiologic source sensor, may be used to improve the detection and 
classification of the cardiac signal from the separated signals. Page 29, lines 8- 
15 (emphasis added). 

This technique (BSS or blind source separation) can separate cardiac 
signals from noise and artifacts in a cardiac monitoring system (either external 
or implantable), such as an ITCS device for example. The BSS technique is 
used to separate signals, and, in a primitive form, provides no information as 
to which signal is the cardiac signal. This information may be derived from 
other algorithms following the BSS signal separation operation, such as by use 
of a heart sound signal or other non-electrophysiologic signal. Page 32, lines 
13-18 (alteration added). 

Albrecht attempts to provide an ECG signal having reduced baseline noise at the 
skin of a patient. As was previously discussed, Albrecht assumes (and never questions) that 
the signals sensed by its surface electrodes are indeed ECG signals. The Albrecht 
disclosure does not teach or suggest that the signals sensed by the surface electrodes are 
anything but ECG signals. Contrary to the Examiner's comments in paragraph 1 1 on page 6 
of the Office Action, Applicant's claims 1 and 30 recite use of non-electrophysiological 
cardiac source information to identify that the separated signal is indeed a cardiac signal. 

Neither Albrecht nor Turcott teaches or suggests use of information associated with 
a non-electrophysiological cardiac source in the manner recited in Applicant's claims 1 and 
30. In Turcott, various physiological sensors are used to monitor a patient's hemodynamic 
status. Turcott does not supply the many elements missing in the Albrecht teachings. 
Moreover, the asserted combination provides no motivation to combine the reference 
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teachings in the manner suggested by the Examiner, particularly in view of the substantial 
omission of teachings in the primary reference, Albrecht, as discussed above. For at least 
the reasons discussed above, Applicant's claims 1 and 30 are not rendered obvious by the 
combination of Albrecht and Turcott. 

With regard to paragraph 12 on page 6 of the Office Action, the Examiner disagrees 
with Applicant's prior remarks regarding the non-electrophysiological cardiac source 
information feature of Applicant's claims. In contesting Applicant's remarks concerning 
this feature, the Examiner provides a definition of what the Examiner believes constitutes 
an electrophysiological signal. Applicant does not acquiesce to this unsupported definition, 
which appears to be an inappropriate taking of official notice, and respectfully requests the 
Examiner to provide a qualified reference that supports the Examiner's definition of this 
term pursuant to MPEP § 2144.03. 

Dependent claims 2-19 and 31-36, which are dependent from independent claims 1 
and 30, respectively, were also rejected under 35 U.S.C. § 103(a) as being unpatentable over 
various combinations of Albrecht, Turcott, Corbucci, and Wells, While Applicant does not 
acquiesce with any particular rejections to these dependent claims, it is believed that these 
rejections are now moot in view of the remarks made in connection with independent 
claims 1 and 30. These dependent claims include all of the limitations of the base claim and 
any intervening claims, and recite additional features which further distinguish these claims 
from the cited references. "If an independent claim is nonobvious under 35 U.S.C. §103, 
then any claim depending therefrom is nonobvious." M.P.E.P. §2143.03; citing In re Fine, 
837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988). Therefore, dependent claims 2-19 and 
31-36 are also patentable over any combination of Albrecht, Turcott, Corbucci, and Wells. 

It is to be understood that Applicant does not acquiesce to Examiner's 

characterization of the asserted art or Applicant's claimed subject matter, nor of the 

Examiner's application of the asserted art or combinations thereof to Applicant's claimed 

subject matter. Moreover, Applicant does not acquiesce to any explicit or implicit 

statements or conclusions by the Examiner concerning what would have been obvious to 

one of ordinary skill in the art, obvious design choices, alternative equivalent arrangements, 
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common knowledge at the time of Applicant's invention, officially noticed facts, and the 
like. Applicant respectfully submits that a detailed discussion of each of the Examiner's 
rejections beyond that provided above is not necessary, in view of the clear absence of 
teaching and suggestion of various features recited in Applicant's pending claims and lack 
of motivation to combine reference teachings. Applicant, however, reserves the right to 
address in detail the Examiner's characterizations, conclusions, and rejections in future 
prosecution. 

In view of the remarks presented above, Applicant respectfully submits that the 
claims are patentable over the asserted references, timely notification of which is kindly 
solicited. Authorization is given to charge Deposit Account No. 50-3581 (GUID.606PA) 
any necessary fees for this filing. If the Examiner believes it necessary or helpful, the 
undersigned attorney of record invites the Examiner to contact him at to discuss any issues 
related to this case. 




Respectfully submitted, 

HOLLINGSWORTH & FUNK, LLC 

8009 34 th Avenue South, Suite 125 
Minneapolis, MN 55425 
952.854.2700 , , 



Date: August 8, 2006 



Mark A. Hollingsworth 
Reg. No. 38,491 
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